Preovulatory follicular fluid during in vitro maturation decreases polyspermic fertilization of cumulus-intact porcine oocytes in vitro maturation of porcine oocytes.
Porcine follicular fluid (pFF), as a supplement of maturation media, has been shown several times to improve the in vitro production (IVP) of porcine embryos. As a transudate of serum, pFF contains locally produced factors in addition to the ones derived from serum. The objective of this study was to determine the additional positive effects of these pFF specific factors on the nuclear and cytoplasmic maturation of porcine oocytes. Follicular fluid and autologous serum were collected from sows in the preovulatory phase of the estrous cycle. Subsequently, oocytes from prepubertal gilts were matured in NCSU23 supplemented with either 10% pFF or 10% autologous serum derived from the same sow. Oocytes were then fertilized and the putative zygotes were cultured for 7 days. Nuclear maturation and cumulus expansion were assessed after the maturation culture. For evaluation of cytoplasmic maturation, oocyte glutathione (GSH) content, fertilization parameters and embryonic development were evaluated. After in vitro maturation (IVM) of the oocytes, both cumulus expansion rate and oocyte GSH content were increased for oocytes matured in pFF (P<0.05). More monospermic penetration was found when cumulus-intact oocytes had been matured in 10% pFF but this effect was lost after fertilization of cumulus denuded oocytes indicating that the pFF was acting through the cumulus. We speculate that the increased cumulus expansion and increased glutathione content, which were prevalent after IVM in pFF, are responsible for the positive effects on fertilization and the pre-implantation development of the embryos.